The transport of lysine across monolayers of human cultured intestinal cells (Caco-2) depends on Na(+)-dependent and Na(+)-independent mechanisms on different plasma membrane domains.
To characterize the mechanisms involved in the intestinal absorption of the essential amino acid L-lysine from the diet, the transepithelial transport of L-lysine was studied in monolayers of cultured human intestinal cells (Caco-2) grown and differentiated on microporous membrane supports. L-lysine was transported mainly in the apical (AP) to basolateral (BL) direction and the BL to AP transport was approximately one order of magnitude lower at all concentrations tested. Non-linear regression analysis of the transport in the AP to BL and the BL to AP direction identified, in both cases, single saturable components with similar Km but different Vmax and a nonsaturable diffusional component. The AP to BL L-lysine transport was highly energy- and sodium-dependent and was unaffected by an unfavorable concentration gradient. Selective replacement of sodium ions in the AP or the BL compartment and determination of both AP to BL transport and the intracellular soluble lysine pool showed that uptake occurs via a sodium-independent mechanism, not significantly influenced by membrane potential, whereas efflux is a sodium-dependent process. Competition experiments showed that L-lysine uptake is highly stereospecific and is shared by cationic and large neutral amino acids. This study demonstrates the presence of a sodium-dependent mechanism of lysine efflux across the BL membrane of intestinal cells, which may be essential for lysine transport into the blood circulation. Overall, these results support the use of the Caco-2 cell model for studies of intestinal nutrient transport.